Separation of histones by reverse-phase high-performance liquid chromatography: analysis of the binding of carcinogens to histones.
Reverse-phase high-performance liquid chromatography (RP-HPLC) has been examined as an approach to the rapid analysis of carcinogen-modified histones. H1 and core histone fractions were prepared by differential acid extraction of 0.35 M NaCl-extracted rat liver nuclei previously exposed to [3H]-7r,8t-dihydroxy-9t, 10t-oxy-7,8,9, 10-tetrahydrobenzo(a)pyrene [( 3H]BPDE-I). Using a sodium perchlorate-phosphate (PCP)/acetonitrile solvent system, the H1 histone fraction was eluted from an Aquapore RP-300 column in five peaks (P1-P5). The core histone fraction was resolved into eight peaks (C1-C8) using a PCP/acetonitrile-methanol solvent system. The histones of each peak were identified by sodium dodecyl sulfate and Triton/acid/urea gel electrophoresis or amino acid analysis as follows: P1, H1 degrees; P2-P5, four different H1 variant fractions; C1, H4 + A24; C2, H2B; C3, H2A X 2 + to one H2A variant; C4, H2A.1; C5, H2A.1 + two H2A variants; C6, H3.2; C7, H3.3; C8, H3.1. The bulk of radioactivity was covalently bound to histone H2A, which had higher specific activities of BPDE-I than other histones. Significant amounts of radioactivity were observed in histones H3 and H1, but not in histones H2B and H4. These RP-HPLC systems have the advantages of an analysis time within 60 min, the identification of H1, H2A, and H3 variants, and the quantitative analysis of radioactive histones. These results indicate that these RP-HPLC systems are very useful to analyze the binding of carcinogens to histones.